7. Page 4, line 10 Introduction: please specify what studies you are referring too. I assume it is the referenced studies but this has not been stated. 8. Page 4, line 11-12 Introduction: this sentence is difficult to understand, please re-word. 9. Page 4, line 22 Introduction: please elaborate on what is meant by "difficult". This is explored in the paragraph but such direct language (difficult patients) needs very specific explanation. 10. Page 4, line 34 Introduction: are nurses considered "medical professionals"? Perhaps "health professionals" would be a better description. Also, I think "especially" should be replaced with "specifically". 11. Page 4, line 56 Methods: why was exclusion age set at 20 years? 12. Page 5, line 10-21 Methods: these two paragraphs could be condensed to one. Also, who was the author requesting the questionnaire from the medical and nursing staff? Were they involved in patient care? Could they affect the response in any way? 13. Page 
GENERAL COMMENTS
Thank you for the opportunity to review this interesting paper! I encountered some major difficulties in the manuscript, though. Regarding the study objective: -Although it is stated at the end of the introduction section, the objective is, in my opinion, more clearly stated at the end of the discussion section. It seems that the whole paper's purpose is to provide a rationale for further development of the PCAM in Japanese. If that is the case, please clarify introduction and discussion accordingly. To describe the relationship between patient complexity and professional burden (as stated in the title and as the objective), the introduction section needs to explicitly focus on the links between patient complexity, biopsychosocial problems and professional burden. Especially the argument of good communication between physicians and nurses which is brought up in both introduction and discussion needs to further elaborated. Please also give a rationale for the association between the burden of the physicians and the burden of the nurses.
-Either way, although the original study which the results of the paper are part of might be a prospective cohort study, this study design does not fit the study objective (there are no longitudinal data necessary -and none reported).
Regarding the statistics: -Are the multiple regression analyses actually "multivariate linear regression analyses" with physicians' burden and nurses' burden as dependent variables? Please clarify in the paper and the abstract.
-Did you take cluster effects into account? There are no reports in the paper of how many physicians and nurses took part in the study and their characteristics (please provide this information also in the abstract). Since it is highly probable that a physician/ a nurse assessed their burden in more than one patient-case, a general characteristic of the respective professional needs to be taken into account which is not related to the complexity of a single patient's care. That might be proneness to burnout, years of working experience, job satisfaction, age, coping strategies, ... The assessments of one professional are thus probably more similar to each other leading to biased results if not adjusted for. I strongly advise the consultation of a statistician.
-What was the rationale of the covariates included?
-How was discharge destination categorized? There are no descriptives given for discharge destination and length of stay in the results.There are no further informations on the number of family members living with the patient or the principal caregiver, although this Information was retrieved from the patients.
-p. 6 line 37: "each PCAM item and two factors of the PCAM were examined twice with multiple regression" -please describe the items, how and why you analyzed them -there is more information needed on the instruments used: What are the 4 domains of the PCAM? Which answer options are the basis of the total score? For the CCI and the MNA-SF, information on values, scores and their interpretation is missing (which would also facilitate a better understanding of the values given in table 1).
-Please give details of the sample size calculation for the study objective presented in the paper. Regarding the discussion: -p.10 line 36: "For measuring patient complexity, the PCAM proved to be a valid and reliable scale" -not the objective of this paper and not suitable within this paragraph -p. 10 line 37: "correlation suggests that the total score of PCAM could represent the burden ..." -PCAM as I understood measures complexity not burden. A high PCAM total score indicates high patient care complexity which might go along with high professionals' burden.
-p. 10 line 40: "... evaluation of patient complexity may lead to the resolution of various biopsychosocial problems." How? Measuring a problem and therefore making it visible is just the beginning but does not solve the problem. Regarding the references:
-Depending on the focus of the paper you might consider an updated literature research. Most of the references cited (2/3) are older than 5 years. Was the trial registered?
VERSION 1 -AUTHOR RESPONSE

Reviewer 1
Thank you for your constructive comments and for pointing out some errors in our manuscript. In particular, your comments about statistics helped us considerably.
Reviewer's comment #1 Line 28 abstract: I think "two hundred one" should be re-written in numerals. Generally values 10 and over are written as numerals, however, try to avoid beginning a sentence with numerals.
Response #1
Thank you for your advice. We revised this sentence as follows:
(Page 3, Line 61) "In total, 201 inpatients participated…"
Reviewer's comment #2 Line 29 abstract: try to avoid using acronyms in abstracts "PCAM"
Response #2
We agree. We changed PCAM to Patient Centered Assessment Method in abstracts.
Reviewer's comment #3 and #4
Line 36 abstract: I think "burden of nurses" is misleading. Patients, not nurses are the burden in this setting. Therefore, should it be written as "burden for nurses"?
Line 38 abstract: as above, it is not the "burden of physicians and nurses", it is the burden for physicians and nurses.
Response #3 and #4
Thank you for pointing this out. We have revised these words to 'the burden for nurses', 'burden for physicians', 'the burden for each profession' and 'burden for physicians and nurses' throughout the manuscript.
Reviewer's comment #5
Lines 44-54 abstract: strengths and limitations would be better presented in one paragraph. Please combine to one paragraph.
Response #5
Thank you for your feedback. However, the Editors asked us not to do this because the format with five bullet points is a requirement of the journal. We have therefore kept the original format.
Reviewer's comment #6
Page 4, line 7-8 Introduction: I think the "problems" need to be more specific, perhaps "health problems". Please be more specific in what is meant by "problems" throughout the manuscript.
Response #6
Thank you for pointing this out. We have changed this to 'health problems' throughout the manuscript.
Reviewer's comment #7
Page 4, line 10 Introduction: please specify what studies you are referring too. I assume it is the referenced studies but this has not been stated.
Response #7
Thank you for raising this point. We added the references to this statement.
(Page 5, Line 92)
These studies also showed that the introduction of the biopsychosocial model lead to a more effective management of thes problems[2-4].
Reviewer's comment #8
Page 4, line 11-12 Introduction: this sentence is difficult to understand, please re-word.
Response #8
We agree. We revised the sentence as follows:
(Page 5, Line 92, 93)
The comprehensive evaluation of the biopsychosocial problems is important in clinical practice [6] .
Reviewer' comment #9 Page 4, line 22 Introduction: please elaborate on what is meant by "difficult". This is explored in the paragraph but such direct language (difficult patients) needs very specific explanation.
Response #9
We completely agree. We have added a specific explanation of difficult patients. Reviewer's comment #10
Page 4, line 34 Introduction: are nurses considered "medical professionals"? Perhaps "health professionals" would be a better description. Also, I think "especially" should be replaced with "specifically".
Response #10
Thank you for your suggestion. We have revised this sentence as below, and we have referred to 'health-related professions' in other parts of the manuscript.
(Page 7, Line 121-123)
The aim of our study was to evaluate the relationship between the total PCAM score on admission and the burden bfor health-related professionals, specifically physicians and nurses.
Reviewer's comment #11
Page 4, line 56 Methods: why was exclusion age set at 20 years?
Response #11
In Japan, people who are under 20 years are considered to be minors, and extra consideration is required for them to participate in studies. In addition, our hospital treats few inpatients under 20 years old. From these reasons, we judged that this exclusion would not affect the outcomes of this research. In practice, there were no inpatients under the age of 20 years during the study period. We added a sentence to confirm this.
(Page 8, Line 148)
No patient was excluded by the age criterion.
Reviewer's comment #12
Page 5, line 10-21 Mehods: these two paragraphs could be condensed to one. Also, who was the author requesting the questionnaire from the medical and nursing staff? Were they involved in patient care? Could they affect the response in any way?
Response #12
We agree and combined these two paragraphs into one. One of the authors (S.Y.) requested the return of the questionnaire. Because S.Y. was not involved in patient care, we did not think his requests would affect the responses to this question. We have clarified this as follows: Thank you for pointing this out. This meant staff who worked in the hospital and were involved in the care of the patient. We changed the sentence as follows:
(Page 9, Line 167-170)
For ethical reasons, we informed members of the staff who worked in the hospital and were involved in the careof the patient that they could have access to the results of these complexity scores if they wished; however, no one requested these results during the research period. Reviewer's comment #15
Page 6, Analysis: did you check for data normality? Spearman's Rank test is typically used for nonparametric data.
Response #15
Thank you for your pointing this out. We evaluated these data as being nonparametric with the Shapiro-Wilk test. We changed the sentence as follows (Page 13, Line 224-226)
The correlation between the burdens for the physicians and nurses and the correlation betweenthe PCAM scores and the burden were calculated using Spearman's rank correlation coefficient after establishing these data were nonparametric using the Shapiro-Wilk test.
Reviewer's comment #16 Page 7, Patient and public involvement: can you please justify why there was no public or patient involvement in this study?
Response #16
We appreciate your comment. Patient and public involvement is not yet common in Japan, although many patients are willing to engage with patient and public involvement as described in the domestic report. The Japanese Ministry of Health, Labour and Welfare does not yet have clear guidelines and is currently considering the report. Similarly, we did not plan patient and public involvement at the beginning of this study. As you mentioned, however, this was an important issue. In response to your comment, we will add information about these results to our institution's website homepage after the publication of this manuscript to share the findings with the participants and other citizens (http://cbms.hiroshima-u.ac.jp/). We have added a sentence as below.
( Reviewer: 2
Thank you for your instructive comments. Taking your comments into consideration helped us to improve our manuscript greatly.
Reviewer's comment #1
Regarding the study objective:
-Although it is stated at the end of the introduction section, the objective is, in my opinion, more clearly stated at the end of the discussion section. It seems that the whole paper's purpose is to provide a rationale for further development of the PCAM in Japanese. If that is the case, please clarify introduction and discussion accordingly. To describe the relationship between patient complexity and professional burden (as stated in the title and as the objective), the introduction section needs to explicitly focus on the links between patient complexity, biopsychosocial problems and professional burden. Especially the argument of good communication between physicians and nurses which is brought up in both introduction and discussion needs to further elaborated. Please also give a rationale for the association between the burden of the physicians and the burden of the nurses.
Response #1
We appreciate the points you have raised here. The objective of this study was to estimate the subsequent burden for physicians and nurses by evaluating the complexity of patients at the start of care and establishing their biopsychosocial problems. We also intended that the results of this research would provide basic information on which interventions for improving outcomes could be based in the future, including the development of a Japanese version of PCAM. To respond to the points you raised, we have made some substantial improvements to the Introduction and Discussion sections.
In the Introduction (Page 6, Lines 109 -Page 7, Line 128)
In general, health-related professionals carry the burden resulting from difficult patients, suffering in consequence from 'burn-out', depression and so on [16] . Studies have suggested that various factors affect the burden among health-related professionals, especially physicians and nurses [17] [18] [19] [20] , and that there were differences in the burden between physicians and nurses in the same situation [21] . According to this study, when new decisions about the various problems were needed, the physicians and nurses tended to feel the burden. However, the types of problems were different from the biopsychosocial aspects. The PCAM contains these elements as items for evaluating patient complexity.
Therefore, the results of PCAM evaluations could represent the degree of the difficulty inherent in treating each patient. It is, however, unknown whether the simple addition of the PCAM score for each item to provide a total score is meaningful in a clinical setting. As yet, there have been no reports on the direct relationship between these items.
If it were possible to estimate the likely burden from patients at the start of care through evaluation using the PCAM, it might be possible to implement countermeasures. The aim of our study was to evaluate the relationship between the total PCAM score on admission and the burden for healthrelated professionals, specifically physicians and nurses. In addition, we hoped, by evaluating the PCAM items, to detect the area in which each health-related profession felt the burden. An understanding of the existence of differences in the respective burdens of physicians and nurses could lead to improved mutual understanding. By investigating whether problems that can be anticipated from PCAM scores are related to outcomes in clinical practice, this study provides basic information for future studies on how to intervene in those problems.
In the Discussion (Page 21, Line 382-383)
Our study revealed a relationship between patient complexity on admission and the burden for physicians and nurses.
(Page 21, Line 389-390)
Through the evaluation of PCAM scores on admission, we were able to estimate the burden for health-related professionals evaluated at the time of discharge. Using Spearman's rank correlation coefficients, we found a weak correlation between the physicians' burden and nurses' burden. Furthermore, in Model 2, we found a correlation between patient-oriented complexity and the burden for nurses, but not for physicians. Similarly, in Model 2, we found a correlation between medicine-oriented complexity and the burden for physicians, but not for nurses. Given that patient-oriented complexity relates to patients' internal factors-such as their mental condition and literacy-and medicine-oriented complexity relates to external factors-such as the care environment and service-the health-related professionals experienced different types of health problems as difficult. Previous qualitative research has revealed differences in burdens between physicians and nurses [34, 35] . Another study highlighted the differences between the views of nurses and those of physicians concerning communication [36] . Such differences can result from various factors. One factor would be how each profession views its role. Physicians see their role as medical plan managers, decision makers or coordinators who oversee all aspects of the patient's care [19] . Conversely, nurses see their role as compassionate care providers who administer medication, take care of all of the patients' needs, follow physicians' orders and sometimes question those orders [19] . These different perceptions of roles may have resulted in the two professions associating a different level of burden with the two types of complexity (patient-oriented and medicine-oriented). Different professional and education systems may also have affected these results [37] [38] [39] . This realisation could serve to improve communication between physicians and nurses.
Revealing the problems demonstrated in this study provided an initial evaluation as a start to the next steps. The findings of this study provide basic information for interventions in those problems in future studies. With this objective in mind, we plan to develop a Japanese version of PCAM to facilitate its widespread use as a complexity assessment tool in Japan. We also intend to examine and explore the availability of PCAM to address the problems revealed in this study. Reviewer's comment #2 -Either way, although the original study which the results of the paper are part of might be a prospective cohort study, this study design does not fit the study objective (there are no longitudinal data necessary -and none reported).
Response #2
Thank you for your pointing this out. We assessed patient complexity on admission and the burden (which also acts as a proxy for the patient's complexity during the hospital stay) on discharge. There is an important reason why we conducted this as a prospective cohort study. Estimating the burden on admission is potentially valuable for coordinating the subsequent care. If it is likely on admission that a patient will cause a heavy burden for physicians and nurses, countermeasures should be considered from the beginning. For this aim, we needed to evaluate the burden from the information on admission and throughout the time course of the hospital stay.
In addition, we used the length of hospital stay as the longitudinal date for the analysis. We have added a sentence about this in the Introduction.
(Page 7, Line 120-121)
If it were possible to estimate the likely burden from patients at the start of care throughevaluation using the PCAM, it might be possible to implement countermeasures.
Reviewer's comment #3 Regarding the statistics:
-Are the multiple regression analyses actually "multivariate linear regression analyses" with physicians' burden and nurses' burden as dependent variables? Please clarify in the paper and the abstract.
Response #3
You are correct. We have revised "multiple regression analyses" to "multivariate linear regression analyses" or "the multivariate analyses" through the manuscript.
Reviewer's comment #4
-Did you take cluster effects into account? There are no reports in the paper of how many physicians and nurses took part in the study and their characteristics (please provide this information also in the abstract). Since it is highly probable that a physician/ a nurse assessed their burden in more than one patient-case, a general characteristic of the respective professional needs to be taken into account which is not related to the complexity of a single patient's care. That might be proneness to burnout, years of working experience, job satisfaction, age, coping strategies,... The assessments of one professional are thus probably more similar to each other leading to biased results if not adjusted for. I strongly advise the consultation of a statistician.
Response #4
We are grateful for your comment. We conducted multilevel multivariate linear regression analyses adjusted for physicians and nurses. In addition, we have added information about their characteristics to the extent that it does not infringe their privacy. One of the authors (M.M.), a professor in the Division of Clinical Epidemiology, is an epidemiologist and statistician. He re-checked all the statistical analyses after this examination. As a result of this, we revised the Abstract, Methods, Results and Discussion sections.
Abstract (Page 3, Line 63-65)
Multivariate analysis was conducted using multilevel mixed-effects linear regression to determine the association between the burden and the PCAM score in two models. Multivariate analysis using multilevel mixed-effects linear regression was performed to investigate the association between the burden for health-related staff and the PCAM. The evaluators for the burden were included in the model as a random effect and patient-level covariates were included as fixed effects. We chose the covariates through a literature review and discussion, taking into consideration important aspects of the Japanese clinical setting[15, [28] [29] [30] [31] .
The chosen covariates were comorbidity, nutritional status, polypharmacy, length of hospital stay and discharge destination, in addition to basic information such as sex and age. Two models were developed. In Model 1, the predictive variable was the total PCAM score and the covariates were age, sex, MNA-SF score, CCI score, total number of medications, length of hospital stay and discharge destination. In Model 2, the predictive variables were the two factors of the PCAM and the covariates were age, sex, MNA-SF score, CCI score, total number of medications, length of hospital stay and discharge destination. The scores of total PCAM and each factors were centred around the evaluator mean (centring within cluster).
Response #5
We appreciate this question, which is important for the manuscript. When we started this study, we conducted a literature review and debated which covariates should be used. As a result, we chose as covariates factors that are already known to increase the use of medical resources or the level of care needed, especially those with greater impact in Japan. We have added the following statement about the rationale in our manuscript in the Methods section.
(Page 13, Line 230-233)
We chose the covariates through a literature review and discussion, taking into consideration important spects of the Japanese clinical setting[15, [28] [29] [30] [31] . The chosen covariates were comorbidity, nutritional status, polypharmacy, length of hospital stay and discharge destination, in addition to basic information such as sex and age. Reviewer's comment #6
-How was discharge destination categorized? There are no descriptives given for discharge destination and length of stay in the results. There are no further informations on the number of family members living with the patient or the principal caregiver, although this Information was retrieved from the patients.
Response #6
We apologise for the lack of this important description. The discharge destination in the statistical analysis was whether or not the patient returned home.
We have added more detailed information to Table 1 . Similarly, we have added information about length of stay, number of family members living with the patient, marital status and principal caregiver to Table 1 and changed Table 3 .
Reviewer's comment #7 and #8 -p. 6 line 37: "each PCAM item and two factors of the PCAM were examined twice with multiple regression" -please describe the items, how and why you analyzed them -there is more information needed on the instruments used: What are the 4 domains of the PCAM? Which answer options are the basis of the total score? For the CCI and the MNA-SF, information on values, scores and their interpretation is missing (which would also facilitate a better understanding of the values given in table 1).
Response #7 and #8
Thank you for pointing out the need for this clarification. We have added more detailed explanations of the PCAM items and factors. The two factors (patient-oriented complexity and medicine-oriented complexity) were established through exploratory factor analysis in our previous validation study. By using these, we hoped to be able to detect and understand differences in burden between physicians and nurses. We have explained this in more detail, and we have added more background information about the PCAM, CCI and MNA-SF instruments in the Methods section. In a previous study, we used exploratory factor analysis and showed that the 12 PCAM items could be divided into two factors, which we named patient-oriented complexity (the patient's internal factors, such as mental condition and literacy) and medicine-oriented complexity (external factors such as the care environment and service) [ Most conditions are given scores of either 1 point or 2 points, although moderate to severe liver disease receives 3 points, and metastatic solid tumours and AIDS receive 6 points. The individual scores are summed to give a single overall score. A study in 2014 of elderly patients admitted to acute hospitals reported that the CCI score on admission correlated with subsequent mortality [25] . The study showed that, compared to patients with a CCI of 0, those with a CCI of ≥5 had much higher 3-month, 1-year and 5-year mortality (with odds ratios of about 3.5, 7 and 52, respectively).
(Page 12, Line 214 -Page13, Line 222)
MNA-SF
We assessed nutritional status using the MNA-SF, which comprises six questions covering declining food intake, recent weight loss, mobility, recent psychological stress or an acute disease, neuropsychological problems, and either body mass index or a calf circumference measurement [26] [27] [28] . Each question is scored from 0 to 2 or 0 to 3, with lower scores representing a greater risk of malnutrition. The highest possible score is 14. The overall score is interpreted as follows: 12-14 points, 'normal nutritional status'; 8-11 points, 'at risk of malnutrition'; and 0-7 points, 'malnourished'. A study in a Japanese community hospital confirmed that MNA-SF score was a predictor of healthrelated outcomes [29] .
Response #9
Thank you for your suggestion. We designed and conducted this study in 2014 when there was no reported evidence about PCAM (the first publication about PCAM was in 2015). This meant we could not calculate a required sample size based on previous research. We added a sentence to explain this in the Methods section.
(Page 7, Line 135 -Page 8, Line 138)
Because there had been no report on PCAM at the time of planning this study, we were not able to calculatetan accurate required sample size. Instead, we set the study period to be 3 months, estimating that the total number of patients would be about 300 because the average number of admission in a month was 100.
Reviewer's comment #10
Regarding the discussion: -p.10 line 36: "For measuring patient complexity, the PCAM proved to be a valid and reliable scale" -not the objective of this paper and not suitable within this paragraph Response #10
We agree. We have removed the sentence.
Reviewer's comment #11 -p. 10 line 37: "correlation suggests that the total score of PCAM could represent the burden..." -PCAM as I understood measures complexity not burden. A high PCAM total score indicates high patient care complexity which might go along with high professionals' burden.
Response #11
Thank you for your more precise interpretation. We revised this sentence as you suggested.
(Page 21, Line 388)
A high PCAM total score indicates high patient care complexity, which might be expected to result in a high sburden for health-related professionals.
Reviewer's comment #12 -p. 10 line 40: "... evaluation of patient complexity may lead to the resolution of various biopsychosocial problems." How? Measuring a problem and therefore making it visible is just the beginning but does not solve the problem.
Regarding the references:
We agree. We changed the sentence as follows:
Through the evaluation of PCAM scores on admission, we were able to estimate the burden for health-related iprofessionals at the time of discharge.
Reviewer's comment #13
-Depending on the focus of the paper you might consider an updated literature research. Most of the references cited (2/3) are older than 5 years.
Response #13
Thank you for your recommendation. In addition to the articles cited above, several further articles were added or replaced. Now, fewer than half of the references are older than 5 years Previous qualitative research has revealed differences in burden between hysicians and nurses [34, 35] .
